Substance P induces M2-type macrophages after spinal cord injury.
The potential benefits or the tissue-damaging effects of inflammatory response after central nervous system injuries have long been disputed. Recent studies have noted that substance P (SP), a neuropeptide, plays an important role in the wound-healing process by recruiting bone marrow stem cells to the injured tissue. In this study, we examined whether SP can enhance recovery from spinal cord injury (SCI) in Sprague-Dawley rats through its known function of stem cell mobilization and/or through the modulation of inflammation. We examined proinflammatory and anti-inflammatory cytokines and markers for macrophage subtypes. SP treatment modulated the SCI microenvironment toward a more anti-inflammatory and reparative one by inducing interleukin-10 and M2 macrophages and suppressing inducible nitric oxide synthase and tumor necrosis factor-α. This modulation was achieved at 1 day much earlier than SP-stimulated bone marrow stem cells' mobilization. Early intervention of the devastating inflammatory response by SP treatment caused the lesion cavity to become filled with robust axonal outgrowth that overlaid the M2 macrophages at 2 weeks--all of which culminated in tissue sparing and improvement in functional recovery from the SCI. SP is therefore a potential anti-inflammatory modulator for the treatment of injury-induced inflammatory central nervous system disorders.